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NATIONAL DAM INSPECTION
PROGRAM

PHASE T INSPECTION REPORT

BRIEF ASSESSMENT

Tdentiflcation No.: MA00139

Name of Dam: Quinsigamend Pond

Town: Worcester

County and State: Worcester County, Massachusetts

Stream: Middle River, a tributary of the Blackstone
- Rilver

Date of Inspection: August 3, 1978

Quinsigamond Pond Dam i1s an earthfill dam with an
arched, stone masonry spilllway. The splllway comprises
the major portion of the dam. An earlier dam was
constructed at the site some time prior to 1833. The
present spillway was built in 1891, and there were
subsequent modifications to the embankment and outlets.
The dam and spillway 1s about 240 feet long and 18 feet
high. The spillway sectlon, which 1s 155 feet long, has
a cut-off wall of 4d-inch sheetlng that extends at least
10 feet into the embankment. There are two visible
outlet gate structures 1n the south abutment area. One
gate 1is inoperable and the other gate is reportedly
still operable, although 1t has not been used 1In over 5
years.,

Quinsigamond Pond Dam was nelther desighed nor
constructed by current approved, state-of-the-art pro-
cedures. Based upon the visual inspection at the silte
and the limlted engineering data avallable, there are
areas of concern which must be corrected to assure the
continued performance of thls dam. Generally, the
Quinsigamond Pond Dam 1s consldered to be in fair con-
dition. In addiltion, the dam has been classified in
the "high" hagzard category.



The followlng visible signs of distress indicate
a potential hazard at the dam: heavy siltatlon up=-
stream of the dam, resulting in the accumulation of
weeds, brush and debris that seriously restricts spill-
way flow and reduces the storage capacity of the pond;
the detericrating condition of the flashboards; the
growth of grass between the blocks of the face of the
splllway; the missing gate stem at one outlet; trees
growing on the embankment, and stonework missing from
the north abutment of the spillway.

Hydraullc analyses indlcate that the splllway can
discharge a flow of 6,600 cfs at E1 445,7, which is the
low point of the dam. Based on slze and hazard classi-
ficatlons in accordance with Corps guldelines, the test
flcod 1s one-=half the maximum probable flood. The
inflow test flood of 17,140 cfs, 1s adjusted for
surcharge storage, resulting in an outflow of 17,075
¢fs. This outflow will overtop the main dam by a maxi-
mum height of 3.1 feet. The splllway 1is inadequate
since 1t can discharge only 38 percent of the test flood
before the dam 1s overtopped. However, due tc the regu-
lating effect of the upstream flocd contrcl structure
which was Installed in 1959, it 1s unllkely that
overtopplng the dam is a sericus hazard. However, 1t is
recommended that a deflnite survelllance plan and
warning system be developed for use during perlods of
unusually heavy rain or runoff, since overtopping could
result In complete fallure of the dam,

Further 1nvestigations to assess the adequacy of
the dam are not considered necessary at this time.
However, an analysils should be performed to determine
the 1limits of dredging of soll upstream of the dam so
that the stability and impermeability of the dam is
unimpaired. For the present time, it 1ls recommended
that the Owner remove the remalning flashboards from the
welr; dredge soll and vegetatlon from the area upstream
of the splllway; repair the outlet works next to the
south abutment of the splllway; clear trees and brush
from the earth embankment; and replace the blocks
missing from the wall at the north abutment. The Owner
should also implement a systematic program of inspection
and maintenance,

The recommendations and remedial measures degw
eribed in Section 7 should be implemented by the Owner



wlthin a period of one year after recelpt of thils Phase

I Inspectlion Repcrt. An alternative to these recommenda-
tlions would be draining the pond and breaching or re-
moving the dam. However, prior to breaching the
dam all accumulated soil within the pond should be
removed and disposed of offgite.

Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy, Inc.

Comnecticut Registration
No. 08365

Approved by:
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This Phase T Inspection Report on Quinsigamond Pond Dam
has been reviewed by the undersigned Review Board mem-
bers. In our opinion, the reported findings, conclu-
slons, and recommendations are consistent with the
Recommended Guldelines for Safety Inspection of Dams,
and with good engineering Judgment and practice, and 1s
hereby submltted for approval.

CHARLES G. TIERSCH, Chalrman
Chief, Foundation and Materials
Branch

Englineering Division

FRED J. RAVENS, Jr., Member
Chief, Deslgn Branch
Englneering Divislion

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division



PREFACE

This report 1s prepared under guldance contalned
in Recommended Guidelines for Safety Inspectlon of Dams,
for a Phase I Investigation. Coples of these gulde-
lines may be obtalned from the Office of Chilef of Engil-
neers, Washington, D. C. 20314, The purpose of a Phase
I Investigation 1s to ildentify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam 1s based
upon available data and wvisual inspectlicns. Detalled
investigation, and analyses involving topographic map-
ping, subsurface investigatlons, testing, and detailled
computational evaluations are beyond the scope of a
Phase I 1lnvestigation; however, the investigation is
intended to identify any need for such studiles.

In reviewing thils report, it should be readalilzed
that the reported conditlon of the dam is based on
observations of field conditions at the time of 1nspec-
tion along wlth data avallable to the inspectlon team.
In cases where the reservolr was lowered or dralned
prior to lnspection, such action, while improving the
stabllity and safety of the dam, removes the normal
load on the structure and may obscure certain ccnditions
which might otherwlse be detectable if inspected under
the normal operating environment of the structure.

It is important to note that the condlition of a
dam depends on numerous and constantly changing internal
and external conditions, and 1s evolutionary in nature,
1t would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condi~-
tion of the dam at some polnt in the future. Only
through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phagse I ingpections are not intended to provide
detailed hydrologic and hydraullc analyses. In accord-
ance with the established Guldelines, the Splllway Test
flood ig based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
of ), or fractions thereof. Because of the magnitude
and rarlty of such a storm event, a finding that a spill-
way wlll not pass the test flood should not be inter-
preted as necessarlly posing a highly 1lnadequate condi-
tion. The test flood provides a measure of relative
spillway capaclty and serves as an ald in determining
the need for more detalled hydrologic and hydraulic
studles, considering the size of the dam, 1ts general
condition and the downstream damage potential,
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OVERVIEW
QUINSIGAMOND POND
 WORCESTER, MASSACHUSETTS

Location and Direction of Photographs
Shown on Figure in Appendix B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

QUINSIGAMOND POND
SECTION 1

PRCJECT INFORMATION

l.1 General

8

Authority. Public Law 92-367, August 8, 1972,
authorlzed the Secretary of the Army, through
the Corps of Engineers, to inltiate a national
program of dam inspectlon throughout the United
States. The New England Division of the Corps
of Engineers has been assigned the responsibi-
1ity of supervising the inspection of dams
wlthin the New England Reglon. Metcalf & Eddy,
Inc. has been retained by the New England
Pivision to 1nspect and report on selected dams
in the State of Massachusetts. Authorization
and notlce to proceed was lssued to Metealf &
Eddy, Inc. under a letter of May 3, 1978, from
Ralph T. Garver, Colonel, Corps of Englneers.
Contract No., DACW 33-78-C-0306 has been as-
signed by the Corps of Engineers for this work.

Purgose:

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction 1ln a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify. and complete the National
Inventory of Dams.



1.2 Description of Project

A

Location., The dam is located on Middle River,
a tributary of the Blackstone River, in the
City of Worcester, Worcester County, Massa-
chusetts (see Location Map, and Watershed Plan,
Figure D-1),

Description of Dam and Appurtenances. Quin-
sigamond Pond Dam consists primarily of an
arched, mortared stone masonry spillway wlth an
earthfill embankment at the southern end. The
dam and spillway are about 240 feet long and
the dam has a maximum height of 18 feet. The
splllway is 155 feet long and constructed of
mortared stone blocks with a battered down-
stream face and a stepped upstream face (see
Flgure B-~3). Drawings indlcate that there is a
cutoff of wood sheeting beneath the spillway
wall 3 feet from the upstream face. This
sheetlng is shown to extend laterally at least
10 feet beyond the ends of the spillway. The
crest of the dam 1s comprised of granite cap
blocks 5.4 feet wide, and varies from E1 U440.8
to 4431.,2, Flashboards 1.8 feet high are
mounted with steel plns on the northern 90 feet
of the crest. The flashboards have collapsed
along the southern portion of the crest. The
top of the flashboards varies from E1 LU2.6 to
443.0. Sidewalls of the spilllway are construc-
ted of mortared stone and are 4.7 feet (south
end) to 4.9 feet (north end) above the crest.
Drawings indicate that the toe of the dam has
been protected by a l2-foot-wide apron, con-
structed of concrete and covered with wood
planking. At the downstream edge of this apron
1s another cutoff of wood sheeting. The
splllway discharges into a recessed channel 165
feet wide with vertlical, mortared stone walls
12.5 feet high.

The crest of the earth fill embankment at
the south end of the spillway is irregularly



shaped and is at an approximate elevation of
445.5, The upstream face of the dam is a
vertlical, mortared stone wall. The downstream
face has been filled in approxlimately level
wilth the crest to construct a road and rallroad
tracks. A locked chalin-link fence is along the
crest and Greenwood Street to prevent access to
the outlet structures.

There are two known ocutlet structures for the
dam. One, located at the south abutment of the
spillway, 1s a 6-foot-long, mortared stone
sluiceway controlled by a 6-foot by 5-foot
slide gate. Thls gate 1s operated by a rack
and pinion mechanism mounted on grating. The
wooden portion of the gate stem is missing and
the gate 1s 1noperable., The invert elevation
of this outlet is 433.4, and it discharges at
the downstream face of the splllway abutment,.

A second outlet 1s located 66 feet south of the
spilliway, near the abutment of the dam. It is

a concrete sluilceway controlled by a 4-foot by
3-foot slide gate., The gate, whilch is reported-
ly operable, can be regulated by a rack and
pinion mechanism mounted on the headwall of the
conduit. The outlet was used to provide water

"to a U, 8, Steel factory. The length and

discharge point of this outlet are unknown.
There 1s also evidence of two other abandoned
outlets within the pond. There 1s no informa-
tlon available on these outlets.

Size Classification. Quinsigamond Fond Dam i1s
classified in the "small" category since it has
a maximum heignht of 18 feet and a maximum
storage capaclty of 180 acre-feet.

Hazard Classification. Downstream ¢f the dam

ls a heavlily industrialized area, including
several large factorles and bridges for a rail-
road, Greenwood Street, and Millbury Street.

In the event of overtopping and complete fall-
ure of the dam, more than a few lives could be
lost and extensive property damage could occur,
Accordingly the dam has been classified in the
"high" hazard category.



Ownership. The dam is located on property
owned by Riley Stoker Company, P. O. Box 547,
Worcester, Massachusetts 01613, Mr., Tom
Kennedy (617-852-7100 ext. 234) granted permls-—
sion to enter the property and Inspect the dam.
Prior to February 1973 the dam and water rights
were owned by U. S. Steel Corporatilon.

Cperators. There are no known operators of

this dam. The outlet structures are inside a 5-
foot-high, locked chain-link fence, and the
Rlley Stoker Company has the key.

Purpose of Dam. Untll 1973, the dam provided
water for industrial purposes at a steel mill.
It used to be called "South Works Pond" and, in
1947, supplied 18.7 million gallons of water
per day to the American Steel and Wire Company
(see listing of ponds in Figure D-1). The dam
has not been used since 1973, and now serves
indirectly for flood control.

Design and Constructlon Hlistory. An earlier
dam was constructed at the site of the present
dam some time prior to 1833. There are no
drawlngs avallable that show 1ts construction.
The existing spilllway sectlion of the dam was
bullt about 1891 (see Figure B-3). At that
time, the dam was owned by the Washburn & Moen
Manufacturing Company. Some time between 1891
and 1947, the dam became the property of Ameri-
can Steel & Wire Company, a subsldiary of U. S,
Steel Corporation, which owned the dam until
1973.

Previous inspectlon reports indicate that the
flaghboards were in place and the outlet gates
were in use as early as 1925,

In 1936, the dam was repaired and the earth em-
bankment and a cut off of wooqd sheeting were
extended 36 feet (see note on inspection
listing, page B~U). In 1945, an inspectilon
report stated that a 'new concrete headwork"
had been constructed for the outlet gate near
Greenwood Street.



Normal Operating Procedure. There are no
operating procedures at the dam. There are two
known outlet structures controlled by slide
gates located near the south end of the dam.
The outlet next to the splllway 1s missing the
wooden portion of the gate stem and 1s inoper-~
able. The outlet next to Greenwood Street is
reported to be operable, but has not been
opened 1n over five years, There 1s also
evldence of two other abandoned outlets

within the pond. There is no information
avallable on these outlets.

The spillway for Quinsigamond Pond Dam is un-
gated. Sectlons of the existing flashboards
have collapsed and a major portion of the pond
near the spillway is filled with silt. Normal
flows are restricted to about 40 percent of the
length of the crest.

1.3 Pertinent Data

a.

Drainage Area. The approximately 40,300 acre
(63 square mile) drainage area includes the
basins of Ramshorn Brook, Dark Brook, Tatnuck
Brook, Kettle Brook, and Mlddle River, About
25 dams are located upstream of Quinsigamond
Pond, and seven of these reservolrs are used
for water supply. Runoff from approximately
11.3 square miles of the area directly
tributary te Quinsigamond Pond is diverted by
the City of Worcester drainage system (Mill
Brook Storm Drain) and discharged downstream of
the dam into the Blackstone River. This
results in a drainage area of 51.7 square miles
directly tributary to the pond. A diversion
tunnel 15 also located on Kettle Brook and
conducts flood water downstream of Quinsigamond
Pond Dam.

The drainage area 1ls about 50 percent rural and
50 percent urban. Rural areas are sparsely
populated, generally wooded, and have gentle to
steep slopes. Urban areas are moderate to
densely populated, with few wooded areas, and
have flat to moderate slopes.

Discharge from RQuinsigamond Pond Dam 1s to the
Blackstone River, located directly downstream.
The downstream area 1s a heavily developed,

industrial and commerclal section of Worcester.



Discharge. ©Normal discharge 1s over the
spillway which is ungated., The spillway welr
is about 155 feet long, and the crest elevation
varies from 440.8 to M51.2. Wooden flash-
boards 1.8 feet high are mounted on the
northern 90 feet of the crest. Water drops
about 8 feet vertically into a downstream chan-
nel which 1s 165 feet wide with vertical stone
sldewalls 12,5 feet high. Three granite block
plers that support a railroad bridge are
located 20 feet downstream of the dam. Two
conerete plers that support the Greenwood
Street bridge are located 115 feet downstream
of the dam. The channel has a downstream glope
of less than 1 percent and narrows to 100 feet
wide at 500 feet below the dam. At that point,
the channel makes a 90 degree turn to the right
and continues 1in a southeasterly direction.

The splllway can discharge an estlimated 6,600
cfs at E1 445,7 which is the low point of the
dam. The Inflow test flood, which has been
adjusted for water dlverted to the Worcester
Diversion Tunnel and Mill Brook Storm Drain, 1s
17,140 cfs and will overtop the dam by a maxi-
mum of 3.1 feet.

The maximum flood level at the dam is unknown.
County personnel recall that the dam was nct
overtopped in 1936 or 1955; however, a 1936
flood level of E1 447 is shown on the list of
inspections (see page B-4). This 1is 1.5 feet
above the lowest point on the crest of the dam.

Elevation [feet above Mean Sea Level (MSL)]. A
benchmark at E1 44]1,0 was established at the
spillway crest. This elevation was estimated
from a U.S.G.3. topographic map.

(1) Top dam: UU5,7 to Uu6.2
(2) Test flood pool: 448.8

(3) Design surcharge (original design):
unknown

(4) Full flood control pcol: Not Applicable
(N/A)



(5) Recreation pool: 441.0

(6) Spilllway crest (ungated): 5441.0

(7) Upstream portal invert diversion tunnel
(Worcester Diversion): U87.0 (upstream
diversion spiliway crest elevatlion: 492)

(8) Stream bed at centerline of dam: U433.3 at
top of downstream apron

(9) Maximum tallwater: UL1,7 at test flood
d. Reservolr

(1) Length of maximum pool: 4,500 feet

(2) Length of recreation pool: U,500 feet

(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) Test flood surcharge: 80 at E1 445,7
(2) Top of dam: 180

(3) Flood control pocl: N/A

(4) Recreation pool: 100 (Approximate)
(5) Spillway crest: 100

f. Reservoir Surface {(acres)

#(1) Top dam: 17

¥(2) Test flood pool: 17
(3) Flood-control poolﬁ N/A
(4) Recreation pool: 17

(5) Spillway crest: 17

¥Based on the assumption that the surface area will not
increase significantly with changes In reservoir eleva=
tion from 441.0 to 445.7.



.

1.

Dam

(1) Type: earthfill

(2) Length: 240 feet

(3) Heilght: 18 feet

(4) Top width (earth embankment at south end
of splllway): varies from 10 to 35 feet

(5) Side slopes: upstream - vertical,
downstream - fllled to street grade

(6) Zoning: Unknown

(7) Impervious core: U4-inch timber sheeting

(8) Cutoff: U4-inch timber sheetihg in con-
crete

(9) Grout curtain: Unknown

Spillyay

(1) Type: Narrow crest

(2) Length of welr: 155 feet

(3) Crest elevation: 441,0 MSL (assﬁmed bench-
mark)

(4) Gates: ©None

(5) Upstream channel: stone masonry side-

. walls along pond
(6) Downstream channel: l2-foot-wide concrete

(7)

apron at downstream toe. Leads to 165-
foot-wlde channel with vertical masonry
walls 12.5 feet high.

General: Downstream raillroad bridge 25
feet from dam -~ then culvert under Green-
wood Street, to stream channel with mor-
tared masonry sidewalls. Channel takes 90
degree bend to southeast about 500 feet
from dam.



Regulating Outlets, There are two known
regulating outlets at the dam., One 1s located
at the south abutment of the gplllway. It 1s a
6 foot long, mortared stone sluiceway which is
controlled by a 6~ by 5-foot slide gate. This
ocoutlet is missing the wooden portion of the
gate stem and is inoperable. The second out-
let 1s near the abutment of the dam, and closer
to Greenwood Street. It 1s a concrete slulce-
way controlled by a 4-foot by 3~foot slide
gate. The gate, although reportedly still
operable, has not been used In over 5 years.,
There 1s also evidence of two other abandoned
outlets within the pond. There is no infor-
mation avallable on these outlets.




2.1

SECTION 2
ENGINEERING DATA

General. The only plans, specifications, or
computations avallable from the Owner or State or
County officeg relative to the deslgn, construc-
tion or repair of this dam is a "Plan of Dam Across
the Blackstone River" filed in July 28, 1891, This
plan shows details of the splllway weir, the con-
crete apron at the downstream toe, and two cutoff
walls., A copy of thig plan is included in Figure
B-3 in Appendix B.

Supplementary information for the hydraulic-
hydrologic evaluation for the dam was provided by
U. S. Army Corps of Englneers "Design Memorandum

‘No. 1" dated August 1975 for the Worcester Diver-—

slon. Three plans for thils tunnel and the control
dam were provided by the Corps, but were not in-
cluded in this report. The only other data avall-
able for this evaluation were visual observations
during inspection, review of previous inspection
reports, and conversations with the Owner and with
personnel from the State, County, and City
agencles.

We acknowledge the asslistance and cooperation of
personnel of the Massachusetts Department of Public
Woerks: Messrs. Willls Regan and Raymond Rochford,
and of the Massachusetts Department of Environ-
mental Quallty Engineering, Division of Waterways:
Messrs. Jonn J. Hannon and Joseph Iagallo.

Also, we acknowledge the cooperation and assistance
of personnel from the Worcester County Engineer's
Offlce: Messrs. John 0'Toole, Joseph Brasauskas,
and Mr., Wallace Lindquist - recently retired from
county service,

In addition, we thank Mr. Thomas M. Kennedy of the
Riley Stoker Corporation, Owner of the dam, who
gave permission to inspect the dam and provided
access to the outlet structures.

10



242

2.3

2.4

Construction Records. The only construction record
1s the 1891 Plan referred to in section 2.1 and
lncluded in Appendlix B. There are no as-bullt
drawings for the dam, spillway and outlet struc-
tures.

Operating Records. No operating records are
avallable, and there 1s no dally record kept of
the elevation of the pool or rainfall at the dam
slte.

Evaluation.

a. Avalilabllity. Due to the age of this dam,
there is limited englneering data avallable.

b. Adequacy. The lack of in-depth engineering data
did not allow for a definitive review. There-
fore the adequacy of this dam could not be
assessed from the standpoint of reviewing
deslgn and construction data but is based
primarily on wvisual inspection, past perfor-
mance history, and sound englneering judgment.

c., Validity. The limited engineering datsg
avallable is considered valid.

11



SECTION 3
VISUAL INSPECTION

3.1 Findings

&

General. The Phase I inspectlon of the dam at
Quinsigamond Pond was performed on August 3,
1978. A copy of the inspection checklist is
Included in Appendix A. Perilodic inspections
of this dam by others have been made since
1925. A partial 1listing of these inspectlons
ls in Appendix B. An inspection was made in
1373 by personnel of the Massachusetts
Department of Public Works. Copiles of those
reports are also in Appendlx B,

Dam. The dam conslists of a stone masonry
spillway with an earthfill embankment at the
southern end. The earthflll embankment 1n-
cludes the outlet structures. The embankment
1s generally in fair condition. The downstream
slope has been fillled in to street grade. The
upstream face 1is a vertlcal cut stone wall that
appears to be in fair to good condition. The
crest of the embankment i1s covered with grass
and brush, and a few stones. A large tree is
growlng on the south abutment, outside the
chalin~link fence surrounding the outlet
structures, The only visible concrete struc-
ture 1s on the embankment in the area of the
outlets.

At the north abutment of the dam, stone blocks
are mlssing from the top of the wall, Surface
runoff flows into the pond lmmediately upstream
of the weir.

Appurtenant Structures. The spiliway 1s an
arched, mortared stone structure located at the
north end ¢f the dam. Flashboards are mounted
on the northern 90 feet of the crest. Upstream
of the splllway there 1s a major accumulation
of soil, vegetation, and debris. The upstream
face of the splllway, which was originally
constructed with stepped stone blocks, is now
entirely silted in almost to the crest. The
511t supports vegetation and seriously impedes
the flow. This problem is partlcularly acute in

12



the area directly upstream of the section of
the spillway which has flashboards. The
deposition of silt and dense growth of weeds
have bullt up the pond bed above the crest of
the welr.

The flashboards have collapsed from the
southern 65 feet of the crest of the splllway,
and water 1s flowing over the welr. A broken
plece of flashboard suspended by one pin
remains in this section.

The stonework on the spillway 1is in good con-
dition, although grass is growing between the
blocks on the face of the welr, and on the
sidewalls.

Two outlets which are located at the south
abutment of the dam are surrounded by a locked
chaln-1link fence. The channel nearest the
spillway 1s in poor ccndition. The approach
channel and 1ntake are submerged, and the stone
masonry sidewalls and concrete headwall of the
outlet structure appear to be in falr condli-
tion. The wooden parts of the gate stem are
missing, however, making the gate inoperable.
There 1s a thick growth of shrubbery on top of
the outlet structure. The outlet channel which
connects with the spillway channel appears to
be clear of debrls.

The second outlet 1s closer to Greenwood
Street, and was used to provide water to the
former steel mi1ll, The concrete of the
slulceway 1s in fair condition, with minor
spalling and erosion evident, but no staining.
The Owner reports that the gate 1s still
operable. The downstream outlet channel 1s not
visible. There is also evldence of two other
abandoned outlets within the pond.

Reservolir Area. Quinsigamond Pond is bound-

ed on the west by Middle River Park, and beyond
that by Holy Cross College on College Hill.

The rest of the pond area is surrounded by
nighly urbanized sections of Worcester, includ-
ing a number of factories downstream. At the
upstream end of the pond, the Middle River
flows under I-~-290 before discharging into
Quinsigamond Pond.

13



e. Downstream Channel., The discharge from the
splllway flows Iin the stream channel under the
railroad bridge and Greenwood Street, and into
the Blackstone River. The channel has vertical
mortared stone sidewalls for at least 500 feet
below the dam, where 1t makes a 90 degree bend
to the southeast.

Evaluatlion. The above flndings indicate that there
are areas of concern at the dam which require
attention, It is evident that the dam is not
adequately maintained and that deterioration will
continue unless action 1s taken. Recommended

measures to improve these conditions are stated in
Section 7.
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SECTION 4

OPERATING PROCEDURES

Procedures. There are no operating procedures at
Quinsigamond Pond Dam.

Maintenance of the Dam. The dam 1s not adequate-
1y maintained. Silt, debrls and vegetation have
been allcocwed to accumulate in the pond and approach
to the spillway. This condition has been of major
concern as noted on previous lnspection reports
since 1938. Also, the growth of trees and brush on
the embankment and between the stone blocks of the
upstream walls has not been controlled,

Maintenance c¢f Operating Facilltles. One of the
outlets at the south end of the splllway is 1inoper-
able. The slide gates are closed and cannot be
opened with the exlsting mechanism. It 1is reported
that the other outlet is operable.

Description of Any Warning Systems in Effect.
There are no warning systems in effect at this dam.

Evaluatlon. There are n¢ operational, maintenance,
or warning systems 1in effect at Quinsigamond Pond
Dam. Thls is extremely undesirable consldering the
fact that 1t 1s in the "high" hazard category. A
program of operation and maintenance for this dam
should be implemented as recommended in Section 7.

15



SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

=

Deslign Data. The Probable Maximum Flood (PMF)
rate was determined to be 850 cfs per square
mile. Thils rate was determined based upon the
U. S. Army Corps of Engineers' guide curves for
Maximum Probable Flood Peak Flow Rates, dated
December 1977, modifled to show the calculated
peak fliow rate for Leesville Pond (MA 001841)
and extrapolated to different tributary areas.

The total drainage area to Quinsigamond Pond
Dam was calculated to be approximately 63
square mlles, and includes the tributary drain-
age areas for Leesville Pond (32.1) Coes Reser-
voir (10.9), Curtis Ponds (1l.2), and the 18.7
square miles of area contributing directly to
Quinsigamond and comprising most of urban
Worcester. The M1ll Brook storm drain, which
discharges Just downstream of Quinsigamond
Pond, collects drainage from 11.3 square miles
of the City of Worcester, Subtracting this
diverted flow from 63 square miles results in a
directly tributary drainage area for Quinslga-
mond Pond of 51.7 sqguare miles.

Applying one=half the PMF rate to the 51.7
square miles and using an appropriate reduction
factor for areas exceedlng 10 sqgquare miles
results in a calculated inflow test flood of
20,475 cfs. The Worcester Diversion just up-
stream of Leesville Pond can divert 6,000 cfs
directly to the Blackstone River downstream of
Quinsigamond Dam. Therefore, the final adjust-
ed Inflow test flood 1s antlclpated to be
14,475 cfs.

An alternative method for verlficatlon of the
calculated inflow test flood was to use the
peak cutflows of both Coes and Leesville
Reservoirs {(calculated in previous Phase I
Inspection Reports MA 00120 and 00141) plus
the total flow from the remalning 8.7 square
miles of drainage to Qulnsigamond. This
method gives an inflow test flood of 19,800
Cfs-
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The average of the two flow rates-was calculat-
ed to be 17,140 cfs (332 cfs per square mile)
and was used as the inflow test flood for thils
analysls. By adjusting the inflow test flood
for surcharge storage, the maximum dilscharge
rate was established as 17,075 cfs, with the
water surface at E1 L48,8. Flow over the crest
of the embankment 1s predicted to be 1,020 cfs
while flow over the maln spillway would be
16,055 e¢fs, The maximum head on the dam would
be 3.1 feet, with a discharge of 1l ecfs per
foot of width. The depth of water over the dam
at eritical flow would be 0.76 feet wilth a
veloclty of 5.0 feet per second.

Hydraulic analyses 1indicate that the splllway
can discharge flows of 6,600 cfs with a water
surface at E1 445.7 which 1s a low point of the
dam.

Experience Data. Hydraullc records are not
available. A revliew of past records and dils-
cussions with County personnel 1ndicated that
the dam was not overtopped during the 1938 or
the 1955 floods; however, the 1936 flood
reached E1 447 as indicated on the list of
partial inspections (see page B~l), This is
1.5 feet above the low point on the crest of
the dam but below the top of the railroad rails
Just downstream of the dam.

Visual Observatilons. Discharge from Quin-
sigamond Pond 1s over an arched, masonry spill-

way about 155 feet long with an 8 foot vertical

downstream face. Water flows beneath a rail-
road trestle brldge about 20 feet downstream
and then through a more constricted opening
under Greenwood Street, Two unknown outlet
structures are located at the southerly end of
the dam. There is also evidence of two other
abandoned outlets within the pond.

Eighteen-inch-high flashboards are present
along the spillway although 1n one sectlon the
flashboard has partially fallen off. Immedi-
ately upstream of the spiliway, at the north
abutment, the approach 1ls fllled with si1lt and
cluttered wilth debris.

17



Overtopplng Potential. Overtopplng of the dam
is expected under the inflow test flood of
17,140 cfs. Fallure of the dam during peak
test flood ocutflow would cause only a small
Increase 1n discharge. This 1s due to the
fact that the spillway would already be
discharging at a high rate under the test

flood and would be submerged by the discharge
tallwater.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observatlions. The evaluation of the
structural stability of Qulnsigamond Pond Dam
is based on the visual inspection of August 3,
1978. Based on the visual observations as
detalled in Section 3, Visual Inspection,
Quinsigamond Pond Dam does not appear to be
unstable., However, in the event the soll is
removed upstream of the spillway, an unstable
condition could result. An analysis to
determine the limits of dredging should be
performed so that the stabllity and imper-
meabllity of the dam is unimpaired.

Design and Construction Data. The 1891 draw-
ing showlng the detalls of the spillway sectlon
1s the only avallable information relative to
the deslgn and construction of the dam. In-
formation on the type, shear strength, and
permeabllity of the soll and/or rock materials
of the dam embankment does not appear to exist.

The cutoff for the splllway 1s shown 1n Flgure
B=3 as 4-inch sheeting in concrete. Protection
of the downstream toe of the splliway is
provided by a conerete slab and wood plank-
ing.

Cperating Records. There 1s no evidence that
instrumentation of any type was ever 1lnstalled
In Quinsigamond Pond Dam. The performance of
this dam under prior loading can only be in-
ferred by previous records and physical evi-
dence at the site.

Post-Constructlon Changes. There are no as-
bullt drawings for the dam. As dlscussed in
Section 1l.2.h, previous Iinspection reports in-
dicate that in 1936 a cutoff of wood sheeting
and 36 feet of earth embankment were con-
structed. In 1945, a "new concrete headwork"
had been constructed for the outlet gate near
Greenwood Street.
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Seismic Stability. The dam is located 1in

Seismic Zone No. 2 and in accordance wlth Phase
I "Recommended Guldelines™ does not warrant
selsmic analyses.
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SECTION 7

ASSES3SMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

e

Condition. Quinsigamond Pcnd Dam was nelther
designed nor constructed according to the cur-
rent approved state-of-the~art procedures.
Based upon the visual inspection at the site,
the lack of engineering data, and limited evi-
dence of operational or maintenance procedures;
there are areas of concern which must be cor-
rected to assure the contlinued performance of
this dam. Generally, the dam is considered to
be in falr condition., One of the most serious
signs of distress observed at the site was eXx=-
tensive depositlon of silt upstream of the
spillway. On the northern half of the welr,
where the flashboards are in place, scil,
weeds, and brush have accumulated above the
crest of the spillway. This condition
restricts flow over about 90 feet of the
spillway. In additlon, silt which has been
deposited farther upstream has significantly
reduced the storage capaclity of the pond. The
flashboards on the southern portion of the welr
have been washed away, and normal flow is over
that section of the splllway. That area is
also silted up on the upstream face almost to
the crest.

Other signs of dlstress are: the growth of
grass between stone blocks on the face of the
spillway, the missing gate stem on the outlet
at the south end of the spilllway, trees grow-
ing on the earth embankment near the outlet
structures, and stonework missing from the
nerth abutment of the spillway.

Hydraulic analyses Indicate that the exlsting
splllway can discharge a flow of 6,600 c¢fs at
El 445,7 which is the low point on the crest of
the dam. An inflow test flood of 17,140 cfs
will overtop the dam by a maximum of 3.1 feet.
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7.2

Te3

Previous records indicate the dam may have
been overtopped by 1.5 feet during the 1936
storm. However, due to the present regulat-
ing effects of the upstream flood control
structure which was Iinstalled in 1959, it 1s
unlikely that this 1s a serious hazard.

b. Adequacy of Information. The lack of in-depth
engineering data did not allow for a definitive
review. Therefore the adequacy of this dam
could not be assessed from the standpolnt of
reviewing design and construction data, but 1is
based primarily on visual inspection, past
performance hilstory and sound engineering
Judgment.

c. Urgency. The recommendations and remedlal
meagures outllned below should be implemented
by the Owner withln one year after receipt of
this Phase I Inspection Report.

d. Need for Additional Information. Additional
Investigations to further assess the adequacy
of thls dam are not required at the present
time except in regard to the limits of dredging
to remove accumulated soil., Remedial measures
for repalring and maintalning the dam are
stated below in Section 7.3 Remedlal Measures.

Recommendations. As a result of the visual in-
spection and a review of available data, further
investigations to assess the adequacy of the dam
are not conslidered necessary at thls time except in
regard to proposed dredging. Prior to any dredging
1t 1s recommended that the Owner employ a qualified
consultant to determine the limits of dredglng so
that the stability and impermeabllity of the dam is
unimpalred. Also, future changes wlthin the
watershed or to the dam and/or spillway may
necessitate further investlgations.

The recommendations on repalr and malntenance pro-
cedures are stated below 1in Section 7.3.

Remedlal Measures

2. Alternatives. An alternative to recommenda-=
tlons above and the maintenance procedures
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itemized below would be to drain the pond and
breach or remove the dam. However, prilor to
breaching the dam all accumulated soll within
the pond should be removed and disposed of
off-glte.

Operating and Malintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It 1s recommended that the Cwner
accomplish the followilng:

(1) remove the flashboards from the northern
90 feet of the welr of the spillway

(2) dredge soill and vegetation from the area
upstream of the splllway. The limlits of
dredglng should be based on an analysis as
recommended sbove ‘

(3) repair the gate stem on the outlet works
next to the south abutment of the splll-
way and determine that the gate operates
properly

(4) clear trees and brush from the earth em-
bankment at the south end of the dam near
the cutlet structures

(§) repair stone blocks missing from the top
of the wall Just upstream of the north
abutment of the dam

(6) institute a definite plan for surveil-
lance and a warnlng system durlng perlods
c¢f unusually heavy railns and/or runoff;
this should be coordlnated wilth the
operators of upstream reservoirs

(7) implement a systematic program of main-
tenance inspectlons. As a minlmum,
the inspection program should congist of a
monthly 1inspection of the dam and ap-
purtenances supplemented by additional
inspections during and after severe
storms. All repalrs and maintenance
should be undertaken in accordance wlth
all appllcable State regulations.
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(8) periodic technical inspections of this
dam should be contlinued on a bl-annual
frequency.
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APPENDIX A
?ERIODIC INSPECTION CHECK LIST



PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT Qw'nsz'gmmana/ Bord, DATE_Augus?- 3, 1976

TIMEZ.20AM - [ 00 Fm)

WEATHER Sunncs— 75 of

W.S. ELEV. #AfU.S.43¢.SDN.S.
PARTY: ¥ assurned benchmark EI 44/ at

1. /\(,,4/8 Branagm 6.
2. Dauvid Cole 7.
3. j\au Taverna 8.
4. CQL Grece 9.
5. 10.

PROJECT FEATURE INSPECTED BY REMARKS
1._dam and spi Z/gza}/ Azf;/e Brantgan and Ed Greco
2. _oullets Ag/g Bmmtg‘an
3.
by,

5.
6.
7.
8.
g.
LG
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PERIODIC INSPECTION CHECK LIST

PROJECT q2m‘a54’g@mmgf Egad Dam
PROJECT FEATURE__ dam embanbount

DISCIPLINE

Jeotechn wcal

DATE ﬁagasf 3 1978

NAME é‘.[é Emaaqaa

NAME  E£d Greeo

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Varies fropn 4455 fo 446.2
4451 '

Maximum Impoundment to Date

vrknown

Surface Cracks

none yisible

Pavement Condition

not- applicable

Movement or Settlement ¢f Crest

miner irregul aritres

Lateral Movement

none visible

Vertical Alignment

velatively Liat

Horizontal Alignment

rvAwAVeA/ Sﬁﬁﬁéﬁ%

Condition at Abutment and at
Concrete Structures

famr to good

Indications of Movement of
Structural Items on Slopes

None wisible

Trespassing oh Slopes

vpstream Face hea w'/); silted

Sloughing or Eroslion of Slopes
or Abutments

hope visible

Rock Slope Protection - Riprap
Fallures

none wisible

Unusual Movement or Cracking at
or near Toes

none visible

Unusual Embankment or Downstream
Seepage

minor seepage

Piping or Boils

noneée vssible

Foundation Dralnage Features

none visible

Toe Drains

none visible

Instrumentation System

none visible
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PERIQODIC INSPECTION CHECK LIST

PROJSECT__Quins igamond Fond _Dam DATE__ August 3, 1978

PROJECT FEATURE ,jlp}//wag_ NAME__ Lyle Branagan
DISCIPLINE___geotechnical NAME___ Ed Greco
AREA EVALUATED ' CONDITION
QUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS
a. Approach Channel amé as r}Ve/‘ c',/zanne/
General Condition ' " Severe silttation
Loose Rock Ovefhanging
Channel | none
Trees Overhanging Channel small frees brush
Floor of Approach Channel natvral Stream bed
b. Welr and Training Walls ﬁur o 4004— 5%0/‘)6 masonry
Gggﬁgiétgondition of | . /’)0/' ct,a,a//"eaé/e
Rust or Staining not- app/,.‘ca,b/e
Spalling not- app/u'Ca»é/e
Any Visible Reinforcing ' /70/‘ a.pp//caé/&
Any Seepage or Efflorescence minor Seepage
Drain Holes not app/r’caé/e_ _
¢. Discharge Channel | vnder KR bridge # Greenwood Street
General Condition Sair fo qood’ with Jorme debris
Loose Rock Overhanglng
Channel 1o
Trees Overhanglng Channel " Amall Hrees
Floor of Channel matoral with C'anc're‘/e'fwacv/grc‘v‘;‘égﬁbn
Other Obstructions oo a/j[chﬂ én'dygs '
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PERICDIC INSPECTION CHECK LIST

PROJECT.@A:)&@WM_&&LM_ DATE Hl—{ggﬁ/ 3, 1978
PROJECT FEATURE__ oy flet Structfvres — NAME /L_(#e Brariegan

DISCIPLINE g_eofechnfca/ NAME  £Ed Greco
AREA EVALUATED | : CONDITION
OUTLET WORKS -~ INTAKE CHANNEL AND
INTAKE STRUCTURE
a. Approach Channel Om a5 river channel
3lope Condltions Vera’/ca/ mdjon,’y wa.//
Bottom Condltions natoral channel
Roclk Slides or PFalls none
Log Boom ' not 410,0//'645/3
Debris : m inor |
Condition of Concrete Lining /’Mf dpp/fcaé/é
Drains or Weep Holes not_applicab/e
b. Intake Structure ' f‘wo in/e}sr
Condition of Concrete JQU}" fo 3006{- |
Stop Logs and Slots ne /ayd- slots i concre fe
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PERIGDIC INSPECTION CHECK LIST

PROJECT Qu/'ns{'jmmond fond Dern

PROJECT FEATURE ouflet Shuctvres

DATE__ August 3, 1978

NAME L?/e an@gan

DISCIPLINE geotechnical NAME Ed Greco
AREA EVALUATED CONDITION
QUTLET WORKS - TRANSITION AND
CONDUIT
General Condition of Concrete fﬁé~fo gaaw(
Rust or Staining on Concrete noré.
Spalling m”;)or'
Erosion or Cavitation mmor

Cracking

norne visible

Alignment of Monoliths

not- applicable

Alignment of Joints

fair fo good

Numbering of Monollths

hot applicable

discharge channels

outlet next o 5/):'//0042)/- sarne channel as J,a)//cua/
outlet pexs 4o Greencwood S - d.’(lsa/}drye of¥ Sf'/e
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APPENDIX B

Figure B-l, Plan of Dam

Flgure B~2, Sectilons

Figure B-3, Plan of Dam filed July 1891
Previous Inspections (partial listing)

Previous Inspectlion Report by Massachusetts
Department of Public Works, February 1973

Page
B-1
B-2
in pocket
B-4
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. Year constructed

 Owned by Arm. Stel & Wit 74
ey 25,6 e M.

TowN 0R ¢Y WV qrcester
_ LOCAT!ON
e DESCRIPTION OF DAM

DECREE NO.

-South Works- Millbury S, Gc/mszqomona’ Ferid..

TS

PLAN NO. - ¢

122

omuor—%"'-
T 3y 01

DESGRIPTION OF RESERVOIR & WATIRSH!D o

Ywe  Earth . Stone faced é,‘w//myd Namo of Main Stesm  Spctstore Aiver:
Length ¥ "% any other Streams . ) . .
Henth qo' Length of Watarshed -
Thickness top Width @
" bottont o /0 -o s Watershed Cultivated
Downstream Slope ‘\ B /z / Percent in Forests -
Upstream - ¢ Steepness of Slope
Length of Spliway B, s Top of Weir amne "’z‘; ,:52- Kind of Seil ; . o
_Slze of Gates "3 n No. of Acres in Wateisiiad . __f'g' ygf'r ‘;,", 7
Location of Gates . e Fnd %P{“‘” a vow ## Reservolr . A ,
Flashboards used ‘1 Norne. | Lergth of Reservolr
“Width Flashboards or Gates ” Wioth ¢ "
Dam designed by v W EL0s . | Max Fiow Cu. Ft. per Sec.

*  construcled by

o ..
GENERAL REMARKS

u'{
ol 287 F 30.
n specrter c/‘ 5 19257 Loanrz
Al - " CC OFfFce

Head or Fiashboards-Low Wster

PR -High *

Creet] oFi GENERAL REMARKS .
New Flans A Jpecs c}a/rwed 9-45°3€ fy C. <.
See Plan it Commissioners Office

Docket #122, Meats,

14 Ll

a2,

o« \Traced by: L.C.

Jung 1591, F;/ed./m 28189/

//aspec/&-c/ 0c7‘29 1928 » £.0.M. arvay, March 4, 13

# " Seps 2913327 " C'/mca(’ed L.Q Morden * 6

. Mar 17733 5 AP scstod By Wilhinm € Bowert € 9.

" .' /f’ /333 . H. .Spa Fford Y W E//I.f C. E"Waon—fo&k? y ol A

c : Dﬂc /O- 1940 " 9% Fioae\ AATl. © o*

9 ~Library Bwraew 18.92060

PREVIOUS INSPECTIONS (PARTIAL LISTING)

COPY OF INSPECTION CARD ON FILE AT THE MASSACHUSETTS
DEPARTMENT OF PUBLIC WORKS, DISTRICT OFFICE, WORCESTER.
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DESCRIPTION OF DAN

DISTRICT — '
;?ubmitted by 5\53‘;5::\}; Dam No. i"”'s v -/
date _ A -7 - 73 City/Toun WoRCESTLE A
Name of Dam QUi SIEAMOND Rawd Dar
D 2, £

1. Locationt Topoe Sheet No.

Provide 81" x 11" in clear copy of topo map with location of
Dam cleurly indicated,

2. Year built: Year/s of subsequent repaire

3+ Purpose of Dams Vater Supply . Recrsatlonal
Irrigation Other ‘ -
4, Drainzne Arvea: __ S8 88 sqe mi, acres
5, Mormal Ponding hreay  do ¥ acres; Ave, depth
Inpoundments galsas acre fte

6s Noy and type of dwellings located adjacent to pond or reservoir

\Chs STa
' Bus Bub e g ol summer homes, etc,
[ : '
+
7¢ Dimensions of Dami Length 225 - Max, Height _ Y
VERT \CAL

Slopest Upstream Face

e
Dovinstream Face Zyicab.

"+
Width across top 50 -

8e Classification of Dam by Materials
N v~

Earth . Conc, Masonry Stone llasonry _Y_

o etk T o

Timber Roekfill Other
7 he DLescription of present land usage downstream of dam!

% ruralj i % urban,

By Is there a storage area oxr flood plain dounstream of dam which
could accomodate the impoundment in the event of a2 complete
cam failure? yes v no o

M ———




DAN 10, 3=/ &/~Z¥ & =/

10, Risk to life and property in event of complete failure.

No, of peoplle N ow v

Hos of homes Noug .

i'loe 0f Businesses \ .

ilos 0f industries \ « Type SseEl,
No. of utilities __ ldedl o Type
Railroads __ N_X. WM. RAlLRepo .

Other dams NONE .

Other -

‘. 11, Attach Sketch of dam to this form showing section and plan
cn &;" x 11" sheet.

124 How to Locate: Taevgie Deurw O ML BuURY v Feov
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INSPEGTION REPORT = DALS AID LESERVOIRS

1. Location: City/Town Worcesve R Dan o, 32747348~/
' L R
Name of Dan GNSIGAMOND Powo Thn Inspected by = "
Date of Inspection o
2. Owner/s: pert hssessors Prev, Inspection —
Regs of Deeds Pers. Contact
1. UniTED Svares SveeL Conp 26T MieBulsx S Weressr e 2
Nawe St. & No, ' City/Town State Tel. Noa
2,
Hane Ste & Ho, City/Town State Tel, io,
3. ‘
Name 5t.e & HNo, City/Town State Tel. Nos

3, Carctaker {if any} e.g. superintendent, plant manager, appointed
by zbsentee ouner, appointed by multi owners,

lame: St. & Hoat
City/Tount State: TeloMogs
te Hoo of Pictures taken Mo N

1o Degree of Hazard: (if dam should fail completely}®
v”

l, bLiinor 2. Moderate

3, Severe 4. Disastrous

* This rating may change és land use changes (future develoPmcnt)

» Cutlet Control: Automatic Manual ol
Operative vess Noa
Commentss
» Upstrean Face of ams Conditions
1, Good __ 2 Hiner Repairs | V/i;h

3, lajor liepairs _ 4« Urgent Lepairs

swComments s
B-9



-2 Dili NOy D~14-348-/

8« Downstrean Face of Dams

Conditions 1. Good 2, Minor Repairs v
3+ Major Repairs 4., Urgent Repairs
Commentss
9. Emergency Spillway:s WOWE
Conditions l. Good 2, Minor Repairs
3. kajor Repairs 4. Urgent Depairs
Commentss
10, VWater Level at time of inspection: 3 ft. above__ below Y .
top of dam L principal spillway

other

ll, Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment il

e

Animal Burrows and lashouts

Damage to slopes or top of dam FrRLEN TREE o Zefr Soe aF Dam

Cracked or Damaged Masonry Nonvg- Yis Bt g~
Evidence of Seepage VS e—

Evidence of Piping ' N ow ™

Erosion Now &

Leaks Nowi

Trash and/or debis impeding flow __JRASH § PEBRIS /N Siréppm

Clogged ox blocked spillway “7Zas~ anvd DEBRis Browe v SPrecta¥

Cther |



: - -5¥8 -/

12. Rémarks & Recommendationss (Fully Explain)
Dam. BPRCARYS TYo

THe SOTonwe Masowey Sectian ©F Twe

v v S

RE 1IN Goon SenoiTiow o YR ?&Lnﬁﬂ.Y Ve risciene ¥

Al DB LAaYing Qw @

Dark 185 THE ArounwT SF TIRKASH
e hENGT I ©F TWT

ST e D€ iewwaX NYer AwnosT Man®

' Se nLwa Y
SeaLw e, WE£ DS {Hunmacts Grow'iNc N AREROALWH Tv= VR

i
Counve e CRaAgy BB WMMIEAIT YTa e Noow e \adx-ccb,, Tweae VS

AN VPROCTED  TAEE N Whe TwTaATWE LETT Diac oF Twa Dan
TTwax va avine vw TNwwe F|sabh pBoux z2w ‘F'ﬁo\&."—\'ﬂm Tof ofF
"nE Seiniwa . REMON AL OF Swia “Tace- 8 NzCassae=

Ve egur “oss of SE@T\ Op) To EarRTH DAr mut Poss S O
Darmnos ToO Grawvre Mngonay \r\m-‘-l Amup AxSo ﬁﬁhdﬁﬁﬁ“ =0
DPlinnw Y b -bcwo-‘n'n.:p.\-\, Decerion OF LDere \F Two TRE e
4-3\—0\..;.1; R Duweer O En TNeE Waw, | | |
™ 20 Det~om ©F Twa Woonew Vim sk Roardy AWT

TRe® R mvmemg VRiemt DanE o F SPiLLwakx  as Recw iR eaD

‘:OQ.\un.n..h BND A Qo el \{‘QkUWE_ OF wWermen, v ?hﬂw\k)(o
TRKWMROWE w T g Sttrcron OF  Swma Dea |

N v Combd v T\ gm g Wr3TET Saroun D-L.Q B @Oﬁ.&eq\-ecb

Ko S SR FnovT e v“”"—'\\ﬁu\.u)g o¥ —‘\—\‘\\E‘ Dawn_ Avh o

o — ' .
22w v<::Is$n\%l\-.\£"' FoTuRe b"‘"\-'\&oc o Twg '%\'Q\)c“quﬂ\;"

13, Ove«dall Conditions

v

1, Safe | . —

/

3. Conditjionally safe =~ major repairs necded

2. liinor repairs needed

4 hd Llnsa fe £ b Pl B el + . AR <k ey 1 el okt e = g g el

5. Reservolr impoundiment no longer exists (explain)

Necomnend removal from inspection 1ist

B-11




APPENDIX C
PHOTOGRAPHS



NO.1 VIEW OF DAM CREST AND RAILROAD
BRIDGE FROM NORTH ABUTMENT -

ity d - m._ -
NO. 2 VIEW OF SOUTH ABUTMENT
SHOWING ABANDONED INTAKE STRUCTURE




o -5 N

NO. 3 VIEW OF GREENWOOD STREET BRIDGE
DOWNSTREAM FROM DAM

s UL : by

NO. 4 VIEW OF DOWNSTREAM CHANNEL FROM
GREENWOOD STREET BRIDGE
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APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Figure D=1, Watershed Plan

Hydrologic and Hydraullc Computations

Page
in pocket
D=2
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